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(54) [ Title of the Invention ] Electrically powered toothbrush 

[ Claims ] 

[ Claim 1 ] An electrically powered toothbrush comprising: 

a drive motor housed within a case and selectively operatable in forward and 
reverse; 

a motion conversion device for converting rotational motion of said drive motor 
into reciprocating motion; 

a first drive shaft housed within said case, supported displaceably in the axial 
direction of said case, and extending from said motion conversion device to a top opening 
of said case; 
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a brush head coupled to the distal end of said first drive shaft and projecting out 
through said top opening of said case; 

a rotary brush rotatably provided at the distal end of said brush head; 
a pinion for driving rotation of said rotary brush; 

an arm having at the distal end thereof a rack meshing with said pinion, and 
supported displaceably in the axial direction within said brush head; and 

a second drive shaft coupled with the back end of said arm and linked with said 
motion conversion device, and supported within said case so as to be displaceable in the 
axial direction of said case; 

wherein said motion conversion device comprises a clutch mechanism having a 
first eccentric cam and a second eccentric cam that, by means of switching the direction 
of rotation of said drive motor, are selectively driven with reference to [operation of] said 
first drive shaft and said second drive shaft. 
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(54) ELECTRIC TOOTHBRUSH 



(57)Abstract: 

PURPOSE: To select a brushing motion depending on the 
section of teeth by changing over the rotational direction of 
a drive motor for an electric tooth brush. 
CONSTITUTION: A case 1 is internally provided with a drive 
motor 3 and a motion conversion device C. The rotation of 
the motor 3 is transmitted to a sleeve 6a via a motor pinion 
5 and a bevel gear 6 on the operation of the device C. The 
rotation of the motor 3 is, then, converted to the 
reciprocating motion of the first drive shaft 11 via a ratchet 
gear 6b and a ratchet tooth, or of the second drive shaft 12 
via a ratchet gear 6c and the ratchet tooth, according to a 
motor rotating direction. Also, a brush body 17 is jointed to 
the shaft 1 1, while an arm 14 to the shaft 12. Then, the 
pinion 18b of a rotary brush body 18 is made to gear with 
the rack 14a of the arm 14. As a result, a toothbrush 18a 
fitted to the rotary brush body 18 can be selected between 
the case of vertical and rotary reciprocating motion, and the 
case of only the rotary reciprocating motion. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



i CLAIMS 



[Claim(s)] 

[Claim 1] Alternatively [ have prepared in the interior of a case and ] The drive motor in which forward 
inverse rotation is possible, The 1st driving shaft which it is supported free [ migration to the shaft 
orientations of the case concerned ] the movement inverter which changes rotation of the above- 
mentioned drive motor into a reciprocating motion, and inside the above-mentioned case, and is 
extended from the above-mentioned movement inverter to upper limit opening of the above-mentioned 
case, The brush object which connects at the tip of the 1st driving shaft of the above, and projects from 
upper limit opening of the above-mentioned case, The rotation brush object established at the tip of the 
above-mentioned brush object free [ rotation ], and the pinion for carrying out the rotation drive of the 
above-mentioned rotation brush object, The arm which has prepared the rack which gears with the 
above-mentioned pinion at the tip, and was supported free [ migration to shaft orientations ] inside the 
above-mentioned brush object, It connects with the back end of the above-mentioned arm, and it has 
formed successively to the above-mentioned movement inverter, and has the 2nd driving shaft currently 
supported free [ migration to the shaft orientations of the case concerned ] inside the above-mentioned 
case. The above-mentioned movement inverter The electric toothbrush characterized by equipping the 
clutch device in which it has the 1st eccentric cam and the 2nd eccentric cam which are alternatively 
driven corresponding to the 1st driving shaft of the above, and the 2nd driving shaft by the change of the 
above-mentioned drive motor rotation direction. 
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http://ww4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3 12/20/2004 



Page 1 of 3 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an electric toothbrush. 
[0002] 

[Description of the Prior Art] From the former, various things are proposed about the electric 
toothbrush. There is a thing (bus polishing) which was made to carry out both-way rectilinear motion to 
shaft orientations by the motor which has prepared the brush object (part equivalent to the shank of the 
usual gear-tooth brush) which has the brush section at a tip in one of the typical things in the interior of a 
case, or a thing (rolling polishing) which was made to carry out both-way rocking movement at the 
circumference of a shaft also in it (for example, JP,6 1-64204, A). Moreover, there is some rolling 
polishing which was made to carry out both-way rotation of the bundle of a brush itself. There are what 
made adjustable the stroke of a reciprocating motion of the shaft orientations which give the bundle of a 
brush to what is fine-vibrated (SUKURAPPINGU polishing), and a brush, and many other things. And 
in the conventional electric toothbrush, what could be made to carry out change use of bus polishing, the 
rolling polishing, etc., respectively is known. 
[0003] 

[Problem(s) to be Solved by the Invention] However, although the conventional thing can carry out 
change use, the selected brushing-teeth method was single (bus polishing, rolling polishing, or 
SUKURAPPINGU polishing), and was not what can choose the brushing-teeth method which 
compounded these. Therefore, it was inadequate for being needed and carrying out toothbrushing 
according to the parts between gear teeth, and the gear tooth and gum which were constructed etc. 
[0004] Then, the purpose of this invention is to enable it to choose compound polishing in the electric 
toothbrush which can switch toothbrushing actuation according to a dental part. 
[0005] 

[Means for Solving the Problem] Alternatively [ have prepared the description of this invention in the 
interior of a case, and ] The drive motor in which forward inverse rotation is possible, The 1st driving 
shaft which it is supported free [ migration to the shaft orientations of this case ] the movement inverter 
which changes rotation of a drive motor into a reciprocating motion, and inside the case, and is extended 
from a movement inverter to upper limit opening of a case, The brush object which connects at the tip of 
the 1st driving shaft and projects from upper limit opening of a case, The rotation brush object 
established at the tip of a brush object free [ rotation ], and the pinion for carrying out the rotation drive 
of the rotation brush object, The rack which gears with a pinion is prepared at the tip, and consists of an 
arm supported free [ migration to shaft orientations ] inside the brush object, and the 2nd driving shaft 
which connects with the back end of an arm, has formed successively to the movement inverter and is 
supported free [ migration to the shaft orientations of the case concerned ] inside the case. And the 
above-mentioned movement inverter is equipped with the clutch device in which it has the 1st eccentric 
cam and the 2nd eccentric cam which are alternatively driven corresponding to the 1st driving shaft and 
the 2nd driving shaft by the change of a drive motor rotation direction. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 12/20/2004 



Page 2 of 3 



[0006] 

[Example] Hereafter, one example of this invention is explained with reference to a drawing. As shown 
in d rawin g 1 - drawin g 3 , the drive motor 3 in which forward inverse rotation is possible is alternatively 
supported by the change of the forward inverse rotation circuit changing switch which is not illustrated 
inside the bell shape case 1 where it has upper limit opening la with a frame 2, and it has contained. A 
drive motor 3 uses as a drive power source the dry cell which is not illustrated. Room 2a which holds the 
below-mentioned drive inverter C is prepared in the frame 2, and motor shaft 3a of a motor 3 is 
projected in this room 2a in the direction of straight side (upper and lower sides) of the body case I. The 
movement inverter C transforms rotation of a motor 3 to the straight-line reciprocating motion in 
alignment with the longitudinal direction of a case 1 . 

[0007] The movement inverter C is explained. The motor pinion 5 is fixed to motor shaft 3a which 
projects in room 2a. Bevel gear 6 mesh to this motor pinion 5, and these bevel gear 6 are supported free 
[ rotation ] on the shaft 4 with which room 2a is crossed and both ends are supported in the frame 2. 
Sleeve 6a is formed in bevel gear 6 in one, and this sleeve has fitted into a shaft 4 free [ rotation ]. 
[0008] 1st ratchet vehicle 6b with the dental reverse sense and 2nd ratchet vehicle 6c are mutually 
formed in sleeve 6a at one. As shown in drawing 4 and drawin g 5 , 1 st ratchet vehicle 6b fitted in in the 
centrum formed in the 1st eccentric cam 7, and 2nd ratchet vehicle 6c has fitted in in the centrum formed 
in the 2nd eccentric cam 8. 1st ratchet pawl 7a with the reverse sense of a pawl and 2nd ratchet pawl 8a 
are mutually formed in the inner skin of the centrum of the 1st eccentric cam 7 and the 2nd eccentric 
cam 8 at one, respectively. The ratchet pawls 7a and 8a which can engage with these ratchet vehicles 6b 
and 6c and each ratchet vehicle constitute the clutch device D. 

[0009] As shown in drawin g 4 , the 1 st eccentric cam 7 has fitted in in the long slot of the 1 st cam 
follower 9 which has long slot 9a in which this periphery is inscribed, and the 1st driving shaft 1 1 in the 
air is fixed to the 1st cam follower 9. As shown in drawin g 5 , it has fitted in in the long slot of the 2nd 
cam follower 10 which has long slot 10a by which this periphery is inscribed in the 2nd eccentric cam 8, 
and the 2nd driving shaft 12 is fixed to the 2nd cam follower 10. As shown in drawing _1 , the 1st driving 
shaft 1 1 is supported free [ migration to a longitudinal direction ] through the bearing 15 prepared in the 
frame 2, and is extended near the upper limit opening la of a case 1 from the 1 st cam follower 9. 
Moreover, in the hollow of the 1st driving shaft 1 1, it penetrated free [ sliding ] in same axle, and the 
2nd driving shaft 12 is projected from the 1st driving shaft. 

[0010] The brush object 17 in the air is connected at the tip of the 1st driving shaft 1 1 free [ attachment 
and detachment ] through the attachment 16, and this brush object 17 is projected from upper limit 
opening la of a case 1. The rotation brush object 18 is formed in the point of this brush object 17 free 
[ rotation ] through the shaft 19. Gear-tooth brush 18a is prepared in the field where the rotation brush 
object 18 projects from the brush object 17, and pinion 18b is formed in the back end section of the 
brush object 17 in one. 

[001 1] The tip of the 2nd driving shaft 12 is connected with the back end of an arm 14 free [ attachment 
and detachment ] through the connection bush 13 inside the brush object 17, and the tip of an arm 14 is 
extended even to the point of the brush object 17. As shown in the point of an arm 14 at drawing_2 , rack 
14a is formed and pinion 18b has geared to this rack 14a. Next, actuation is explained. Case 1 peripheral 
face is grasped, if the circuit changing switch which changes the forward inverse rotation of a drive 
motor 3 and which is not illustrated is operated, motor shaft 3a of a motor 3 will rotate to an one 
direction (forward rotation), and rotation of this motor shaft 3a will make rotation counterclockwise 
drawin g 4 and the 1st and 2nd ratchet vehicles 6b and 6c shown in 5 through the motor pinion 5, bevel 
gear 6, and sleeve 6a. If 1st ratchet vehicle 6b rotates counterclockwise, 1st ratchet pawl 7a will engage 
with 1st ratchet vehicle 6b, and the 1st eccentric cam 7 will be rotated counterclockwise. At this time, it 
is only sliding on the field of 2nd ratchet vehicle 6c, and 2nd ratchet pawl 8a does not transmit rotation 
to the 2nd eccentric cam 8. 

[0012] Since the 1st driving shaft 1 1 which the 1st cam follower 9 carries out a straight-line 
reciprocating motion to the longitudinal direction (the vertical direction) of a case 1 through long slot 9a, 
and has been fixed to the 1st cam follower 9 is also followed if the 1st eccentric cam 7 rotates 
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counterclockwise as shown in drawin g 4 , the brush object 1 7 connected at the tip of the 1 st driving 
shaft 1 1 is also followed, and it reciprocates up and down. Since the 2nd eccentric cam 8 did not rotate 
at this time, the 2nd cam follower 10, the 2nd driving shaft 12, and an arm 14 have stood it still. For this 
reason, as shown in drawing 2 , pinion 18b will reciprocate with the brush object 17 in the condition of 
having geared to rack 14a of a quiescent state, and carries out both- way rotation. The rotation brush 
object 18 and gear-tooth brush 18a carry out both-way rotation with both-way rotation of pinion 18b. 
That is, gear-tooth brush 18a carries out a vertical reciprocating motion with the brush object 17, and 
carries out both-way rotation to coincidence with pinion 18b. 

[0013] On the other hand, if a circuit changing switch is operated and it is made both-way rotation 
polishing, shaft 3a of a motor will rotate in the other directions (inverse rotation), it rotates clockwise, 
and shortly, 2nd ratchet pawl 8a will engage with 2nd ratchet vehicle 6c, and the 1 st and 2nd ratchet 
vehicles 6b and 6c will rotate the 2nd eccentric cam 8 clockwise. At this time, it is only sliding on the 
field of 1st ratchet vehicle 6b, and 1st ratchet pawl 7a does not transmit rotation to the 1st eccentric cam 
7. If the 2nd eccentric cam 8 rotates clockwise as shown in drawin g 5 , since the 2nd driving shaft 12 
which the 2nd cam follower 10 carries out a straight-line reciprocating motion to the longitudinal 
direction of a case 1 through long slot 10a, and has been fixed to the 2nd cam follower 10 is also 
followed, the arm 14 connected at the tip of the 2nd driving shaft 12 is also followed, and a straight-line 
reciprocating motion is carried out. Since the 1st eccentric cam 7 did not rotate at this time, the 1 st cam 
follower 9, the 1st driving shaft 1 1, and the brush object 17 have stood it still. For this reason, as shown 
in drawin g 2 , rack 14a will reciprocate with an arm 14 in the condition of having geared to pinion 18b, 
and carries out both-way rotation of the pinion 18b. The rotation brush object 18 and gear- tooth brush 
18a carry out both-way rotation with both-way rotation of pinion 18b. That is, gear-tooth brush 18a is 
only both-way rotation in this case, and a vertical reciprocating motion is not performed. 
[0014] In addition, when the rotation brush object 18 may be formed in the brush object 17 free 
[ attachment and detachment ] and gear-tooth brush 1 8a is damaged by this, it becomes possible to 
exchange the rotation brush object 18. 
[0015] 

[Effect of the Invention] As mentioned above, by using it towards one of right reverse using a single 
drive motor according to this invention, choosing the rotation Since the case (single polishing of rolling 
polishing) where a gear-tooth brush only rotates, and the case (compound polishing of bus polishing and 
rolling polishing) where a gear-tooth brush carries out movement to which the straight-line reciprocating 
motion joined rotation can be chosen alternatively Toothbrushing according to a part can be performed 
more appropriately and can heighten the toothbrushing effectiveness. 
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Drawing selection | Representative drawing 
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Drawing selection | drawing 2 




2 3 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/20/2004 



Page 1 of 1 



Drawing selection [drawing 3 
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Drawing selection j drawing 4 
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